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(54) MAGNETIC MEMORY MEDIUM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
memory medium which is capable of recording 
information with a high recording density and 
reproducing the information with high signal quality (a 
high S/Nn) and has a good overwriting characteristic 
while achieving the longer life of the recorded 
information. 

SOLUTION: This magnetic memory medium has a 
recording layer 3 on a nonmagnetic substrate 1. The 
recording layer 3 consists of a nonmagnetic matrix 3.2 
and a plural crystal grains 3.1 which are dispersed in the 
nonmagnetic matrix 3.2 and penetrate the recording 
layer 3 in a columnar state exhibiting ferromagnetism. 
These crystal grains 3.1 are 30 nm in the average 
height thereof and 15 nm in the average grain size in 
the intra-surface direction of the layer. The (Kn.V)/ 
(ks.T) thereof is 60 and the average anisotropic 
magnetic field Hk thereof is 10 kOe. 




f 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



of rejection] • 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(i9)H*H»tttf (jp) 02) & ^fj ^ }ft & ^ (a) ummmmm 

^^2000 -276729 
(P2000 - 276729A) 
(43)ftM B ¥$12*E10fl 6 B (2000. 10. 6) 

mim f i f-?a-r<##) 

G11B 5/66 5 D006 

5/64 C 5 D 1 1 2 

5/85 C 5 E 0 4 9 
H 0 1 F 10/16 
10/30 

SSI!* W#«®S9 OL (£11 K) 



(2i)mg#^ 


ftH¥l 1-77739 


(71)fflKA 


000005223 










(22)tUBiB 


1^3 /1 233(1999. 3. 23) 




«^JII^II«T&+®K±/hBa*4Tl 1# 






























































(74) m A 


100094330 








#S± UJB3 EE 











(54) «taeig## 



(57) imm 

*VMt*flH (iSS/N„) T-S^-tsrt^Bjfgx-fc 
6 title, is^^HTi/^tWSwS^^iiibix^ 

y 2/^x3_2^(^»«!f^^5ii:t^^ti^*-rtt 

-?r*l<b<£>;igii)|ftffc3_l (4, Si £ #3 0 n m 

WTT'fcf9^(OErt^f6]»2pt5)&^ l 5 nm^TT'Sb 
5ttt,t(K„ • V)/ (k B • T)i)i60«J:ffct)*> 
o^^^tt^Hk/iiU o kOe«K-fo5. 
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Tt£& nmm t a sifcEttJtfcKfcv > r , 

i*E»loE£R< tttic^oiBiSrisso nmy.Tr- 

Ert*i*iro«tawsp*aia*s i 5 n mKTt-fo o , 

$P,(C^/uy^V^kB e r g/K) ifi& io 

t (mm ■. k) <r>m^%rt%imw(om&ft.K<om.%& 

*tt3;^df-rosp«a«[K tt (HMfc : e r g/cm 3 ) 
tK«*«)iBft«t«sW*ffl©¥«&i[V (HMfc: cm 3 ) 
Oiffl<7)itr-$)5(Ku • V)/ (kB • T)#6 OW±T'fo 

figHkriSi 0 k O e KTt*)5 : t i 1 

* s r. t t a is*is i E*<ott«Ei* m»o 

P t*£tf#&*»6*5::i*»*ii-5ffll#J5lE« 
OBI^Etf&fto 

[M**4] lWEE»«+o#^<&W*«s, IMbft 

■t 7 5 y * * * »e> 4 a r t i mm t -r a tm m i Etc <o 
[«*>S5] WEStst WEE®® t orate, wm& 

l EftOBmEtfJiffc 30 
[fg*Jl6] iWETlftJI^, Cr«r*tf*A*»6>*5 

bT*«tlE«Ji4:©}R*C»*L-t. KTflWISrfll* 
5 r. i £#f£ t i"5 »** 5 EttottftEttftf*. 
title, MeeMfottHK^, CotJiotpt 

Cr*r*tf#A*»feft*rt*rW»ti-SI»**7B« 40 
OttftEltMKf*. 

ft® i tma» 5> * 5 •>- KJB fc 5 r i 4:1* 

» i i" 5 W#* 5 EttoOfefittKft. 

[3S9lof¥»fctft9n 

[000 1] 

[3g#jOj?-f.5&«#SJ] *«Wl4, fflf*©E»H^«r 
ft ft uxomnfj * 9 SBlctfafcttftEMKfteH 
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[0 0 0 21 

fcttoT, roffiffi&g^goftg&EtgSlBi LT^ffl 
$*ia«SE«8fitt:. HT-*)5ii t(-*1" 

*1-E««fi»*#<tt<0!jsE*SnT^5. ZOtztb 
KBfcEIMSBfctt, «^E»«ffi-eE»i- 5 w i # i 

fc4««Etttt*#&et£;h.5. l*»u tt*oBfci 

E«ft-Ctt, S!v>E®?6fir-«^«i9 s E&$ix5ia 
t\ *OE»**lfc«»flMiOff*tt#lt#r6S/N 
.^{TF-fart (S4flr*oa*SK#LT«t*y'f 

[00 0 3] -ttic, BftEttKfttittftlffff 4'EftS 
*taE*l«rtfU 1 h t»E*JB 

*o#* ©flHfco&^fe&a^atflsro^fifc «t ot* 

»o-c^5»^ttt. *ftp>o»9£? i tr* h-feA-i* 

Ta„ J^Lfc*t*y^x#*£-*-6WH©ioii. r. 

[0004] r.oBlfl;ot;fe>o#tt, KKtt«:*-r*SS 
tt^OlBKOJB^SW/fftaf^ffllCiBEg LT£Ta r t #*fl 

»5>ixfc«E«ciL-C. ^5 = a7«aE««»*«3BL 
fc «#gi¥0 7-1 6 04 3 7^) . ^(0^7-^-7^ 
MEte^tt, FetL<tiFe^M5V»ttCo 
t L< ttC o^o«-A*>e>*5*»©MBttt©iB*tt^ 

TSVMcmStUTJiSE^lSrWi-StWCfcS. 

i?i:rnf> oft Attf «s£v ^icms-r 5 r 4 c 
co St{ to tf ib o # ic e H 1" 5 K# > *t>* IS ® S * t> 

So 

[0005] ttfr/'rxttl&stt^oiMH^x 
Z<ntmb, l t'y Hr^cospiSjST-f-'f X*s^i:< /.e 

1-5. Lfciiot. at«Etttt(^«)EftJllc«V'-C«iA 
Xjjs J: 9 /h $ < // 5 i 9 PS $ Ix 5 r i 
■C. w<D««E««t*0«lfle/'fXN.H:$e)lc[S** 
fix, S/N^fii-fSi^xibftS. 
[0 0 0 6] 

[*M^»PftLJ:p t1-5IS)l] L^L, ASM ft tBS 



(3) M2 0 0O-2 7 6 7 2 9 



lit'. ■trostfl:*SfS*ifii'-S3eftS-e:6»*tt3:*^ 
s t &©i*fK-)i{t:©#isi^s e> c»s ?> rmm^^-r 

T. ft«t£©&iS&*©&{fc©&fn;o»<bfcS l f -y h-tr 
>H*J©E«»ft**3l.-CL*5i:k»5IBI«**5. 
[0 0 0 7] -tK>iefi«[^<0«cS[VSr«'>$-fr/i^5>ft 

fcttJBSivCuse*'^ K-CI4. -troj; 9 &fl£ 
JSft*ttai*^*-K« £#o& B i,&*©B£{t;££te£ 

/<-7-T h«H4 (O/w) !iS»k-f5tv>5B3H^fc 

So 

[0 0 0 8] *«9JM:±|B*ttKB*, KCMft-Ptt' 
N.) ■cn&.-t&Z.k&'Sim-VibZb tt»w, SE»£;H 

So 

[0 0 0 9] 

(1) #B£tt©«tg 

(2) *«14©»»t>lc»BH4©W»*»fc*5**©» 

I* K ¥ff Elfil L T <e S 

(OZhZtiAK ^©EffilWffiSrgX titlc-toSS;* 
#30 nmaK'fc5M»e*t'fcot^W«t»g 
*lt#©-t©e»Ji©B5rt*l6l©ttSO¥«MI^ 1 5 n 
myTt'fct), £P>K, /jC/V^-vV^ISkB : e 

r g/K) ifi^T K) ©ff?iC*H-S* ©«& 

ffi : e r g/cm 3 ) £ *©«&©&&&#©<*«©¥ 
#HIV (ifi: cm 3 ) ©ffi©JtT-*>S(K u -V)/ (k 
b • T)#6 OglffcO, 

**ti©S^ttK#©¥^ttHki4S 1 0 k O e WTT'fcS 
r£?r«f}|![£-rSo 

[0010] *1ftft©««E1it«# t LT, 1 0 G b i 
t/ i n c h 2 ^xSI2i!ri£S^W-rS{KMIEW^ 
10Gb i t/i nch ! OEiM 

^w-r solatia*© 1 f * Mr^©*:# $14 1 0 0 



n m X 6 0 0 n mgftT'AS. 

[001 1] *&9)0aEfteiftttfm, :»±9^ 
•fs. ifc, i**Bi-ov>TiiHj&fl2!i-e2ftWi-s. * 

1*. E«tl©«i:©S B l*4*©*iS©¥^fI^ 1 5nm 
UTlztoz. ibftS ~ kX\ r rottftlBttK#tt*0>ett 
^ixSJK^tfifffSrlSJ^E^tS-CH^-CtS 2 5 d BJ£1± 
©SiV>S/N.^i- 0 Sfc. dWBmfctf&ftli, IE 

tlSo ^W««K«jt*t4. ±E(K. • V)/ 

(kB • T)#6 0W±lc£*iSr£-C*fe»Jl©«©& 

K*lx5. w «>«*«!*«;«:«:. iEfl«©1g&© 

*gft&ft©g#ttB*#©¥*&1itHk/iS 1 0 k O e WTIC 

20 [0 0 1 2] r©0/W?r$ib(C(6)±$-fr-C^ffl(cas 
ftK-f SKttHk£^o*?«'>$H£ftfi i^o fcfc* 
U -^(c^^©^ B B B St^©S*14«#©¥i^1ilHk© 

-©spj^ffiKu 4>j$'>1-S. -t©fc*. HkSr»'>$iH- 
rS£Ku*s«'>-t-Si£*-J; l 9±IE(Ku • V)/ (k B 
• T)o«[AS±aufc6 0 <k^?«Bffi£T**3Srt 
fcfcS. Lri>U «*OiaSg»f|cT?li, EUl© 
*»©fefi«t#-tix-Pixtt. *©&«! &*<&#©& 
ftT-fcS, ^©fctf>. ^ftf>©£i§J£<£M:. fE#/f©'f 
30 (cWw^sl^^ffltoiiSnT^S^tJt^T. * 

©if $*fi-e*MISr#i-s r. k izi. o *o?(*a»¥«Srttt 
VSrtiJn^-fr-CVSo -?r©ft:a©¥^<iV©tiAD(cJ; 
9» ±iE(K« • V)/ (kB • T)0>tt«r«*>fca*e>t>3 
f)^Kat)«'>$-frSr i^-Ct, t>^TttHk£fci£'> 

[0 0 13] Sfc, (^DHkT-fco-Ct, w©BS^K{g 
fKtttt. E»«© ; eix^ft©^ B 3 B fe^ia«!:«^K<fc 

40 ©S*tii^©^l-^-y K©iK#fwi i9Rte$ftB^7c: 
[0014] ;oi9lC, ^^©^IBttiEfls:!!, if 

[0 0 15] ±8BJK»E«S«ift:ii, »ir^^ro 
SST-fc5tHl:. E»l(^*HSffi^©*£ B B B &^ 
-tix-?H©JK<bSBtt^-?-©r -< 7 ? «roStS©R^^ 
|6lleiia(plLr/j:Sr LV\ 
so [0016] -mz< iS!E»«S©«kE«iKf*:tt7*-f 



5„ CICDSEftKJ:'), S^Ett&ftli, -troRJU 

^i^w^^ He j>m* Lxmitm&mmoomtmi 5 
[0017] ±Ei&3vEtt!!!£{*:fi, EiUl^coiSS 

B^ft^,. C O t ^^•tfg-^A^/iSr 10 

[0018] Co t f: tic 

5, Sfc, rrocoic, p t zmtiai- zzticx 9, r 

ttfltfrtt. *0««f*Hea5**?>ilT*©»*1IB*S|6l 

looi9].*t, ±ettftett«t^ii, EftJifo* 

«tt©*t»iJ , gjtf bfe-fc 7 5 v 9 b ft 5 r t 20 
[0 0 2 0] &&tmm-t7 5 y * * £ tt^S^ffe 

<o«^^^ft5*SB B B*i*i'5 Lw»Biiisftifr*fc5o r 
[0021] ±EBmEli£*ffcii, 

(3) a^tE^lir©!?^, *»ttro»»*»?>ft5T 
[0 0 2 2] XOTJM«r#i-6«*BWIt*tt, r© 

[0 0 2 3] ±CT«MIS:#r5«*E««E#-CH:. * 
©Tlftl* 5 , C r ^tf&^A>e>ft5rt*5Jf$ 

[00 2 4] TJftSroWff-C'fcS C r ££t?£&<0 ( 1 
10) BWB|B]Htt, B«UB©»fitt#0»»-C*>5C 
o#£0P tfc&trftfto (002) ffiroififfllffi&iaiH: 

teStum^? o i * -y-^w&si- s riictt), 

r*ie>w«iite*©aii{fc*sE»JiroiBrt*i6itff*«Jt 

[0 0 2 5] ±12 (3) ©T1M**+5««IE««(*: 

(4) *©T«6StffifiUBt©rat» i*i5>T»StE 

ttRfts^attotf^bftifraJi 

[0026] zn+HmtrFiltmbKmMbtfMtirS so 
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JST-*>9, rrof^uctoTf+^^iisr tic«t use 
l^S/N.&7i*1\ 

[0 0 2 7] ±E*fflS*ff1-5B«E«l!S*M:. *0> 
T*ia*. Cr«r^tf^A»f>ft5ttt»l-. *©E® 
(I^WiSaliilft^, C o*5«t0!p t 4r£tr£&>o>lbft 
•J, ^(bl^W^!^, ColSAyc r fc£ii"&&Ji> 

[0 0 2 8] rWi^ftCotJi^CrSr^tP^li, 
E&Ji<OC ofc.tU'P t TifllJlroC r £^ 

tr-g-^<Ocp|^6<jW^T-*>5fc», ^WE^Hi-^WTtt! 

» c pr f fl)l<7?±(cEg:e«»ro*SB B B 1M^li^WlC-7 i n 

[0 0 2 9] ±|E (3) WT*lSr*1-5««E««# 
». 

(5) fiSitOTiWIirollli;. rftbS-EiTifeJI 
iW^KgSMgLT, *©Titf!«£fl$/&1-5Wf4ittJI 
ft5tt^f>ft5->-Kl 
Sr*1-5r tasjM-L,v\, 

[0 0 3 0] *«tt«B*ft<» S«iTHH®cop B 1(C-> 

roEl6i^l6j±1-5. 
[0 0 3 1 ] 

i&mommmm] eat, *»w«)*iis«*k:ov^t» 

[0 0 3 2] #$gWro£jgJISffi<DSmE«&f£<0«j£K 
oV>Tlft0J1-5Hlilc, &tttt©585CEtf&#i LTS* 
*Vt"i^5, lOGbi t/inch^lx.5iii^!Ei 

«fi*ft*tc£.Sft4oro*fiJt±©*#»-ol^rttW1- 
5 0 

[0 0 3 3] £T, r©«aE«*SE*tt. *©E*£*x 
5K^lWSSriliV^iE«ft$-Cf54t?#5 2 5 dBgiros 
/N.Sr#1-5rta«SaS*i5. Hffllc^L-C'>ft< 

5„ r<OfltaEttftft0E^*<oa8tt£«>£ft&fr«> 
(igtfcttnm) lcSt1-5S/N»^Pffi1-5fci* 
IC, i^ro^ TH. Neal Bertram, Hon 
g Zhou andRoy Gustafson: 
"Signal to Noise RatioSca 
ling and Density Limit Es 
timatesin Longitudinal Ma 
gnetic Recording", IEEE Tr 
ans. Magn. , Vol. 34, pl845, Ju 
n e 1 9 9 8. j K-ij-*. ibftT^ 5 S/N„©i<;£fiJJ?] 
1-5. 
[00 34] 
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[«1 ] 



S/N 



m 



03ir irw 

a 2 D 3 



!00 35]::t«ftv = 2, &#a = 2Vkb 9 

ttT^So 10Gb i t/i nch 2 OE&MW 

£) BlllOOnmgfit'fc^ ^h7y^B 
(le'yh-feyKOB) Wli6 0 0 nm§St'fc5o 

[0036] 11(1 10Gb i t/i nch 2 <7)fS^ 

[0 0 3 7] flHttt. tt£«$att&D (nm) ** 
U JKtttt, S/N* (dB) Zm-fo ?77*<D%» 
tt, tt«*SD (nm) T'fc5»^J£ H B B fei*:^^^5ie 

*iis:#t-aai*ia«uiE*^>»-rs/N. (dB) £^ 

Onm^t'Wtl.i:otlt, S/N.tt, 6 0dBg 

1 5 d B*-c*ai^«'>-rso -hj&ut. 25 d 

• BJEil±^S/N.4:#5fc»«Ctt, Z<D?77frt>, tt 
*«)«*«31-CB**1X6 3 0 d Bl*©S/N.#H 

[0 0 3 8]£fc, lOGbi t/inch 2 tgi5 

a <0*#£-efc (9, *:ff>E&Stf>J¥£ 6K. 
5 2 -CS £ ft £ 0 
[0 0 3 9] 

[«2] 




[0 0 4 0] rrT% ffi»S<0»e«{fc««Mrtt5 0 
0 emu/c c, — y KtEJM^El* ^ 
-'>y/dli3 0nm, * LT«»*Hc tt 2 5 0 0 O 
e kkZ) 0 t^-fJx^Mt 1 0Gb i t/i n c h 2 tf)|E 



[0 0 4 1 ] lOGbi t/inc h 2 cD|2& 

10 [0 0 4 2] flWAfl, E»«*>/5£ 5 (nm) ^L, 
ttNtt, BMH8(B*wBa (nm) 

<OHtttt % E»Jl<Off£dS5 (nm) X*foZ>t*<0. t 

a (nm) £3Hh 0 t©«|#*tJ:5li:, « 3ft« 0 

nraH4 0 nm£-Cit*+3te#oT, 
0>«ateO nm7i^ib4 0 nmi-C»Bi:i|*t5. 
[0 04 3] J»fc iffcj: 9 Z<DMitm&m® 

♦I a fife&K& D <D 2 ffirgft * T**» 5 c fc aft* -e * * t 
#;1&JXT*5?K ttgD#l 5 nmC0^ H H B ^^*1-5 
20 BtftE1tjK#^EflMoat{b9lim«)« a 14 3 0 n m 
*-C*»e>il5. ^LT, iaifcagD^15nmK 

^ it *>\z* (D^mm <Dm<tM#mm<oi& a 1 3 

t>t>frZ>£5\Z* ^IB&S 6 ft 3 0 nmHK* 

*Swi:dsilBI*ix5. U'fc l 0 nm05ttaDSrS 

nuc-rs fc 2 0 n meiLToat<b9M*«)M a #3**1 

X 0 (C 1 5 n mJ^TT'fcixtf 4*3ftV\ 

30 [0 0 4 4] ifc, r<&BME«Bttttt* B«Jlf<z>& 

•t5r^^gf»^n^ 0 ±»LfcJ:5fc, (Ku-V)/ 
(kB • T)*S*#VM54f*«)iM>tt*V^ Z<Dm&fr 
ib, (Ku • V)/ (kB • T)li6 0H±©fitfc5:t 

jWJ*l<, wOiat?fcixtf, :©«siE»tt#tt, iff 
S«FlHRIIH-C<DH*ti&*«)SEtlf^J: 9»Mi54ifL 

r P u — Ling Lu and StanleyH. 
Charap. "Thermal instabili 
40 ty at 1 0Gb i t/i n2 magnetic 
recording". IEEE Trans. Ma 
gn. , vol. 30, no. 6, Nov. 1994J 

[0 0 4 5] *fc, ^<^K«E«lSE*ttfi»>iO/WS: 

^gBstcJ^fWI^ft^o »t>B.3»?(5V^#»-C2T 
(2 0kOelctayS) ggT'fc^ IWipiWtl 
0 k O e afi<0«£ -frS r. t * BflB-e 

50 fcSfc^i&ix-C^S. ZcDtz.fr, w<o««Ett«E* 
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14, EitttzO/Vf&w1rlzto\zZ<ofc»fB<o&&<D&& 

[0 0 4 6] tt±^4oWftft=«r«fc-J-, #3BWa>3IJfe 
[0 0 4 7] B 3 [4, *«9l0)* 1 0>Xlk»tt0>flt«£ 

[0 0 4 8] r aflE5KEttK#tt&K i t T JfiS 2 t E 
»B3t«g[[IB4Jcj:9«fi8$ixT^S. £« i I47VU 

>&£*i, £ <b K -t cot±S® 2 <n±mzi 5 nm <nw$<D 

[0 0 4 9] E&Jf 3f4* CosoPtisCrs (at 

<nxhZ> 0 rco^ 0 B B e^3_ni, %<r>igt&o)¥mHfi 

015n-mT?*)5, ^OgE«ll 3 &BW*|ft^JT< Htt 

tt^«cft"C*>5« E»Ji3-c*i, r<^eiSMa#3_i £ 

S i Oz^ V y y?X3_2\ZZtl*:tl5 0 

££>5, &*S, E»S3W#«tt»»t ITS i Oz« 

[0 0 5 0] ^ B s a ^^3_l ^ffi^-r^Coso PtisC 

(001) iB^*K4*ft^-*||S*««JI*tt*#-#- 

5o 



[0 0 5 1 ] :(7)e B B 0 M3^1^Mf5S i Oz^ 

+SBMHEttttt*-ett, E»S«c*j*t5JfeSfi[ft:3_l 

[0 0 5 2] TUSH 2 14, EftJl3i:£«l ifctt^f 
5ft»Sr*fc1\ TiffiJl 2 14 C r so Mo so (a t %) <D 

5, CrO(llO) ffi£>ERS]IHtt, Jfefi3K»3_l<D 
10 CoPtg&tt (0 0 2) H^ffiBIH(-iliv^T\ Tiffi 
1 2 G>±fcB» LTJSS«M*: 3_ 1 ti^T oxt7^r'> 

5fefi«fr 3_l rcflMfcttEfiUB 3 (7)®rt^^j fctf jfcW 

fflV^ritffiFtK, CrsoMosoa^Cr^-C 

o, w, &5VM4N i £3tf£&, *fcttBKfcWfcL< 

[0 0 5 3] ±EttftKtt«E*tt, EftR 3 <0±gI5{C^ 
20 8LT10nm^)f^ftai4^t5 o {£fS®4l4 

So 

[0 0 5 4] r<Z>«ftE««*Sr«riE-r5#»tt^^y 
[0 0 5 5] 

imi] 



*m 


Ar pressure 


Ts 


Sputtering 


RF Bias 




(mTorr) 


rc> 


Power (kW) 


CW) 


CrMo 


5 


2 5 


0. 5 (DC) 


0 


CoPtCr-SiO, 


5 


2 5 


0. 2 (RF) 


2 0 


C 


1 0 


2 5 


1. 0 (DC) 


0 



[0 0 5 6] «1«XT*JI2, E©13, 

^<tt> + «Ml4 0W^T'fo5, CrMoR CoPt 
Cr^^SiOz, *5itfCS:»+. t*tfe©*lX-P 

—Vy b%X'<y* V ^^hU<T> s A r <DE.t) (mT 
or r) , mfoU&Ts CC) , DC*>5W4RF<£>* 40 
/<y*y^^«* (kW) , *3J:W«ffiilc8lBrSix5 
RFs<JTxW>t) (W) £^1% £1\ CrsoMoso ^ 
fefcSTflfiJf 2I4, ArWEM5mTor r, 
gT 5 ^2 5t, 0. 5kW©DC^y^!l^t* 

Coso P t is CrstS i Oz*»645E»JB3 
14, C o P t C r ht S i 0%9—¥v b& % 

ArOff^5mTo r r, gJgft/tTs ri* 2 5*0, ® 

Co P t C r - S i O2 MI<b LXOKir so 



So t«Ifil:RF/q7x|j]Wj)DU SiOz 
vFy 7 ^3_2«f (Cjgfiteft: 3 _ 1 <D»»*f ffl Srffi 
ii£tf5 0 -t It, C*^45»Si4fl, ArOjt* 
#1 OmTo r r % S«gT s ^2 5t\ 1. 0 kW 
<DDCX'<y9 9 >?tt*&mt$ 0 SfiCRF^ 

[0057] r©««E«IIE*©»tt«:tt*o^9=aL 
j**H4fcJ:0*-r. 

[0 0 5 8] 0414, ftj|E«)^?^ A ?K#oMriB*A 

[0 0 5 9] Z<DV£&(0? : 7~^y!£mZ, _LE«SE 
»K*ttt, TiMiftfcttv^tEfiWoW^Jift 
6jftlcair^T**5. ^<£>{£fg/f f4, ±EK«E«JSE(* 
©«8W4tlRli:tO-CfcO, ^<£>Sffif4, _hE 

««E»j«*wS*Ei iff StrRV^BttO-CfcS. 



(7) 



#1512 00 0-2 7 6 7 



11 



12 



[0 0 6 0] &&IS5f4, *<Df$.£fc2 0 n mT'fco 
tt^r^i-Coso P tzo (a t%) <7)*af&ro£-;&75>ib& 

S„ riif)0*Sfitt*5_ i ©ttffirospMifiHtfi 1 2 n 
mffc!l, IE®^5r-(4, r<D*§aHa«!:5_l i S i O 
2^ h D •y?x5_2k\t*:tl?tl5 0%<7>{*:ffl&£*b 
5, *fc, r;h,&0>«»ro##ro*M«*5_ifi. s 
iOivM y** 5_2f»i»**ix-C/j:5i: 1 1 
IC, ^nbtO*Sa B B *a*5_l C0^p1i»l4-en^tir(OS 
i Oz-v h y y 5_2tc45JrW^E^S^ix 



10 



*T-fc5, E«JD5I4, fcJWKL 

r*l©*lt»lioe»JH3«:)«l)M-5Rltl3Ii:^^y 

[0 0 6 1 ] rott*<0««KttKfciifcfc. ±i£L 

[0 0 6 2] 
1312] 





S iM /N B 
(dB) 


H. 

(kOe) 


H t 
(kOe) 


D M 
(kFCI) 




0/W 
(dB) 




2 8 


1 0 


2.0 


1 1 5 


8 4 


20 




2 8 


7 


2. 2 


1 3 0 


8 5 


3 0 



[0 0 6 3] mtEW^. K*«>«***1\ «£#<0«S 
« 1 ^«t*fc *>5* 1 <03tJ6JKtt«>«*e«ttE«:3»sfc 20 

(kOe) , #ft?i££lrf Dso (kFC 
I ) x (Ku • V)/ (kB • T), *5,fctfO/W (d B) 

[0 0 6 4] Siso /N.tt, 0 k FC I (k i 1 o F 
lux Changes per Inch) j£< <7)fl£V> 30 

ffl>3ff^3fi«Siso 1 6 0 k FC I C0j»E»«S£-C 

itT*$>5 0 ±BHjKW*C»-i-SStoo /N.fiaTBl. 

ttl-28dBt^5 2 5 d B£A±tf>S!^ Si» /N D £ 

ftftSf^fflSratf L^to*^^>-c, *0>E»Jitf>«{fc;S 40 

5 iooa*tt, ±E«>v^-fixojK#ic*5i^rt, 

[0 0 6 5] RIC, ^ic^ 0 B B fe($:^n^^^*tta 

okoe^u mi <DnMmm<om%.mw.mm* 1 k 



[0 0 6 6] *LT % ««f*Hcfco^Ttt, ft£<7)^ 
9-a5MCft:«:2kOeSr«U * 1 0*lfcJB||©Bt« 
EflSJSEfttt 2 . 2kOe4:*Lfc 6 Sl <0||16^J8O« 

^L, !Bl^l6JBIB<DJtt»E««#tt, ±i£L/cJ;9 
^toE»JB^>*n-ett^tefttt#^E»JlS: Jt< fc 

i\, *<Dfc*, ±EWHt#ttBia«o«»*Hc«:*L 
fc. 

[0 0 6 7] RlC, Dso fcoVvCaS^S. -^SiV^ 
E»««-CE»5ttfcaaiB««if, t©**««*rff 
ft1-S(ROS*ttl*ttMl'>i-5 a Dsote, OkFCIO 
»E»««TE»Sttfc««««oi5±ffl*<o^»wfi[ 
<0S4ffl*t*-raa<»aiiSE«^^fciBEft*«S:^ 
f 0 -ODsoli, 86*^)^7 = 3. 5 Ht** 1 1 5 k FC 

I «r«U mi ©**»*«?««E**IE**s l 3 0 k F 
CIt*Lfc. SI*tt)3 0nmKT©»^ESlS: 

[0 0 6 8] RUl, (Ku • V)/ (kB • T) fl > VtM<D 

»&a*Ettafm, se*<0^7=»5K*j:5Ji#tt 

¥««K« VhS^tttiiffc, E»B 3 <D«*wJSft& 

EW*t<*f4Wa*«)(Ku • V)/ (k B • T)Sr^LfCo 

[0 06 91 MC, O/Wtt, V£m<D?7-=L7l&t* 
^20t^31^Tt/':^«l> SB 1 O^J6JBffico« 
*E««l*tt3 0i:^7*L<«V^ttSr*Lfc. S!lO 



13 



(8) 



WI2000-276 7 

14 



co/h £ i, >ffi[6) ltv > Sflfrffctt. BS^ScoffS t ii^co 
Bi:^y Kcosmtr J: !?R«5$ix£^fc*. S5 l ro^ffi 

lo o 7 o] aiifBLfctM:, xmmcom i <75*j& 

[oo7i] *s B a B *a^3_iii. mrogfi^, mn 
[0072] kk, *%m<o%2<nnmmmizo\,*xist 



10 



[0 0 7 3] 0 514. *J8W»»2WH16Jg»ro««|a 

[0 0 7 4] :©$2 Jlte^ffiwiKMEig^f^iilEte 
i _ 2 1 c x * * f- -v # SB: ft h ti x ^ 5 jjS i - ^ X co 

l4Sffil_2<75x^^^coR^^f&]|ifitit>-5 1 5 ARM 
cox by4ym^Mf$.£tir\,*2> 0 -<Dt-?7.1-^(DB 

[0 0 7 5] rcom2<75»JS^CO^f2M^CO#a 

[0 0 7 6] 
[^3] 





S.../N. 
(dB) 


h c m] ' 

(kOe) 


h c im 

(kOe) 


D„ 

(kFCI) 


0/W 
(dB) 


£1<G«# 


2 8 


2. 2 


2 2 0 0 


1 3 0 


3 0 


2&2<7)&fc 


2 9 


2. 5 


2 10 0 


1 4 0 


3 5 



20 



[0077] i (Dgmxmom 

«E*ttE*t *CJS 2 coj£ft£ 2 co^Jgff^coK 
«E*«**ii^iifc»1-6, Suo/N., &fccojl|;(y 
|S]<75iSfiF^Hc (kOe) , ttfc©«;frrei<B(StWjH 
c (kOe) . #ft?Fig£aH-D50 (k FC ! ) , &£Xf 

o/w (dB) fl>««te*As*$ii5. ^2<Dnmmm 
nmiasmm&tt, % i »**jB*«!>»«ia««*i: it 

"*T, Siso /N.*s 2 8 d Bfrb 2 9 d B(C|6j±L. Ji 
*(6)<75^t#^Hc^2. 2kOeA>ib2. 50e(Cf6]± 
L, S*Ib)05<S^Hc*S2. 2kOe75>e>2- IkO 
etCift'>U Dm #1 3 0 k FC I 1 4 O k FC I 
CfiLhU ^LtO/Wi!3 0 d B/0»P> 3 5 d BClfti: 
Lfc. r©J«*i^O«»*H«©|«i|±i:ffi*|6l©«»* 

Hcco^'>^p>. x^^^^co^fttcj; <ommm3<p(D 
«»»gi&&*©«{fc;ss«*as-t©£« 1 _2 ©nn* 

ft(-fg£#)KEft Lfcr i *5^»5. r coElfiJlc i •} . 

±IEC9, Siso/N». Dm. *3 ±tfO/WCD(6]_b9S<bfc 
[0 0 7 8] fc*3. r©ff2©HJeeffi-Cf±, Sffil_ 
«S:El6l$-e:fc3»s. #38^<7>j&^Ett$£ffcte, EftJlro 



30 



40 



[0 0 7 9] jfcK, *36W©JB3©*l6^«toV>Tlll 

m+z>. 

[0 0 8 0] m 6 f±, *^^C0^ 3 0>$ttft?tt<Bl8*fi 
tt&f*co«j& £ *1r® X h 5 . 
[008 1 ] ;wi3 ro£ftJgttOttftE1Sltt#tt. T 

tffii 2 1 ffi^js 3 cop^icfig-r^ i t uzzommtm 

SLTCosoCrso ( a t %) <75fflLfig<7)^7)>e,/£S# 
m&xm<OW-£&5 nmCO'pP^S6SrW1-'5^.{-t5^T 

16I4. tli;*^5CrMo^il^i:^/^^!J 

v**#-e»awSii-o>$. rco^3co^»fficoiKM 

Em«» t « 2 K>3lit^tta5ittftEtt«t# t COT EM? 
^©laa^SrJtttLfciri*, ^3 60HJS^|gcoiK^ 

Ett^^^attotsfitt^wfiaroaipfiStt. ^2co 

^JS)F^ro«mEii^^<7)«aco|S B B B *iT-coti@co^ii 
[0 08 2] r <75^ 3 e)Ht)BtotSGtK#<o»e 

mtiwm cm&of&%£^xi>7&'<z 0 

[0 0 8 3] 
[|g4] 



a* 


(dB) 


H c [«] 
(kOe) 


(kFCI) 


0/W 
(dB) 




2 9 


2. 5 


13 0 


3 5 


S3<^«* 


3 0 


2. 5 


14 0 


3 5 



[0 0 8 4] m{C%2<D&ftbhZ%2<D%mMM<Om 

aEtS«E***i^ir*f-t-5. Si» /N.. m&<r>mj so 



ifilCOK^Hc (kOe) , ftteffcZ^ti-Dso (kFC 
I) . ±Jj;0:O/W (dB) roaiJ^S^^^HS. ^ 



15 



(9) 



&m 2000-2767 

16 



EttMtWirJt^T, Siso /N.#2 9 d Bfrb3 0 d B 
kOe, Dso tt 1 4 0 k FC I , tLTO/Wtf3 5 d 

[0 0 8 5] w^»3W||»JKl|gW«»iEtt[ljt* 
ft, *PflJi(-C oso C r 50 0>ffij£<A&&£»**fc LTffl 

Stw*?5:tWfjU^ -t lt, tliiii:tt v : 

mm t mmm 3 <om&n^c o z^mtnt <D$m 



[0 0 8 6] afgK, *^^(7)^4(7)1IJSJ! : ^^O^T 
KM*-*. 

[0 0 8 7] B7tt, *%W<D% 4 ^*JSfe^ffi^«^l2 

[0 0 8 8] w^*4W^J6^ffi^«ftE«««:tt, S 
& 1_2 tTmm 2(OBl:ttIt5t t t>{c^(7)fS]l{- 

10 rMo^^i:^^yy^ttt«$lxt^ 

[0 0 8 9] r(OJB4(0^«^ffiwaftE««E*<0»a 

^tHitfio tk*^>tft^J|S3 0*IS»«l«>aMHEii 
[0 0 9 0] 

[is] 





(dB) 


H c [M] 
(kOe) 


D M 
(kFCI) 


0/W 
(dB) 


HI3C0(«# 


3 0 


2. 5 


1 4 0 


3 5 


gS4C0iSft 


3 0 


2. 7 


1 4 5 


3 7 



[009 u mizm3<Dm#k*>z%3<nn&Bm<Dm 
%tumm t * tau ©at* & *> a * 4 onmnmvm 

fS]W<*^Hc (kOe) , ^WteSr^-fDso (kFC 

I) . *UtfO/w (dB) ro»IJt»*^$lx5. 

lEtg&ftirit^T, a*|Sl«>«»*H«*J2. 5kOe 
fi*b2. 70e(C[n]±L. Dm jJS 1 4 0 k F C I frb 1 30 
4 5 k FC I Idf6]±t, ^UO/Wi453 5 dBH3 
7 dBfclfiUbLfc. 4fc, ±IE^<*:fitt)l-3 0dB 
tV^il^Suo/N.^Lfc, r<Djg #16] H 

SfcWlcEfaLTVS. rwBSfifcJ; 19, ±fEO. D50 
*> i # O / W <D ft ±# t> fc h $ ftfc. 

[0092] z<om4<ommBm<Dmn.&&m# 

14. KBKC r LTfflV^fc^, #3gf1w8£ 40 

*IE*«t*tt, ~s~ VM<nW$tb Lt, Cr, Mo, T 

[0093] ft**, rrofg4(0HJfi^ro^iaii^«: 
14, 91 3 ro|||fe^ffi[<ofl£ft|B18jK#2:iei«|(r ^mffic c 
050 C rso Offl/&<7>&& LTfflv^)i\ #3193 

WJKaiBlg^flstt, fPAJSK, Co, Cr, Mo, T 
a, V, &ZXm<Ol*><r>inm&.±V>5i%frbtiZ>-& so 



W» tfflBttTJMrottttts.fctfi'- KlrotWitt* 

JI 2 © C r £^tf TO £ jS&jf 3 05*SS«feflc<O Co^ 

[0 0 9 4] rro^4ro*J£^ffl(OJ8^|S«!«fls: 
(4->- KB 7 kbh^<pfflm6ZG1rZ>-i l <nx-hotz 

[0 0 9 5] 

« (SS/N.) TS^-rsr t^nTHg-C'fcSirt h 

[HI] lOGbi t/inc h 2 <£>f2&g;S£W-f 5 
[H2] 1 0G b i t/inc h 2 <7?te^gSrWr5 

(h 3 ] *^b^<o^ 1 <r>%Mwm<oM%.mmfc<Dmm 



0°) 4#H 2000-276729 

17 18 

[i4] m&<r>?7-*7$m<nmmmi$.*7Fi-mx-b i, i_2 mm 

So 2 Tit!!® 

[H5l *38MOtS2«5j|JtJg«lW««ett«l*0«* 3« 5 KWB 

£^-fllT-&5 0 3_l. 5_l i&JUMft 

[B6i *wmmz<nmmim(D®.%mmm(r) i im 3_2. 5_2 s i o 2 v h y J,** 

Sr^-fUT'fcSo 7 ->-KH 





(11) 



¥f?M 2000-276729 



[0 7] 



3.2 




>1-2 



#S?JI|»;H«rfT t f'IiE±/hP3 I t J 4TB 1 = 



F^-A(##) 5D006 BB01 BB06 BB07 BB09 CA01 
CA06 DA03 FA09 

5D112 AA03 AA05 AA11 AA24 BB05 
BB06 BB10 BD04 FA04 

5E049 AA04 AA09 ACOO BA06 DB02 
DB12 DB20 



